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Purpose: This study is a review of the major causes of visual impairment (VI) and severe 
visual impairment/blindness (SVI/BL) in Mount Popa Taung-Kalat, a rural region in Myanmar 
(Burma).
Methods: A review of our clinical records of consecutive patients attending clinics was conducted. 
Participants of all ages (n = 650) of the population of Mount Popa Taung-Kalat and villages in 
its vicinity underwent ophthalmic interview and a detailed dilated ocular evaluation by trained 
Australian ophthalmologists and ophthalmic nurses. This evaluation included anterior segment 
examination with a slit lamp, intraocular pressure recording, and direct or indirect ophthalmoscopy. 
VI and SVI/BL were defined by the World Health Organization (WHO) criteria.
Results: Six hundred fifty subjects were screened, with a mean age of 49.0 ± 20.6 years 
(range, 1–99). One hundred five patients (16.2%) were children (ages 1–18). Five hundred 
thirty-one eyes of the total 1,300 eyes (39.5%) had VI/SVI/BL, and 40 eyes of the children 
(38.1%) (average age 15.3 ± 13.3) had VI/SVI/BL. The leading causes of VI/SVI/BL were 
cataract with 288 cases (54.2%), glaucoma with 84 cases (15.8%), and corneal pathology with 
78 cases (14.7%). Of all the VI/SVI/BL cases, 8.4% were preventable, 81.9% were treatable, 
and total of 90.5% were avoidable.
Conclusions: In the current study, cataracts were the major cause of blindness and visual 
impairment, and most of the ophthalmic pathology causing blindness is avoidable. These results 
highlight the lack of basic ophthalmologist eye care and optician resources in rural regions in 
Myanmar.
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Introduction
Epidemiologic data from many Asian regions, including the Union of Myanmar remain 
scarce. The limited cataract survey data suggested that the prevalence of blindness in 
the adult population in rural regions of Myanmar may reach 90 per 1,000 persons.1 
Among the 55 million population of Myanmar, 450,000–600,000 are estimated to 
have cataract-related blindness (Unofficial data, Mount Popa Taung-Kalat Blindness 
Prevention Project protocol 2006).
There are undoubtedly many in underserved areas that suffer from low vision or 
remain needlessly blind due to lack of access to basic eye care services. Rural regions 
neighboring Myanmar, and areas of northern India, have high rates of visual impairment 
than their urban counterparts.2–4
The burden of disability in terms of blind years represents a major social, emotional, 
and economic burden for the patients, the families, the communities, and the nation.Clinical Ophthalmology 2009:3 414
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Since 1991 ORBIS (a blindness prevention charity) has 
conducted flying eye hospital programs and hospital-based 
programs in Myanmar, in Yangon, the capital city, and in 
Mandalay. Over the preceding decade, some prominent 
international eye projects have been established in Burma. 
CBM, Helen Keller International (HKI), and other prominent 
international eye-related nongovernmental organizations 
(NGOs) also have projects in Burma.
Recently, the Meiktila Eye Study (MES) group have 
published a significant data, relating to the prevalence, 
causes, and risk factors of ocular disorder and visual impair-
ment in rural villages in central Myanmar.5–17
Myanmar has its own public hygiene five-year 
(2001–2006) vision health care projects to train more 
ophthalmologists, nurses, assistants and 200 basic level sight-
care staff. A global initiative for the elimination of avoidable 
blindness under the title “Vision 2020: The Right to Sight” 
was launched in 1999 by the World Health Organization 
(WHO) in collaboration with a number of international 
NGOs.18–20 “Vision 2020” in Myanmar emphasizes the 
prevention of cataract, glaucoma, and retina diseases, and 
lowers the blindness rate.
However, most ophthalmic services are mainly active in 
the big cities, and there are very few ophthalmologists based 
in more rural areas of Myanmar.
The Wachet Jivita Dhana Sangha Hospital at Sagaing 
and the Mount Popa Jivita Dhana Ahrawja Sangha Hospital 
have been the first and second sites for the training and 
equipping of auxiliary staff in this manner since 2002. The 
Mount Popa Taung-Kalat Blindness Prevention Project was 
founded in January 2005 aiming to give ophthalmic service 
for the population in the region of Mount Popa. Mount Popa 
is located about 31 miles south east of Bagan in central Burma 
(Figures 1 and 2). Most of the ophthalmologists come from 
Sydney, Australia.
This study reviews our ophthalmic clinical records among 
people from Mount Popa region, a rural region in Burma 
with a view to offering treatment to those with remediable 
causes.
Methods
A medical record was compiled for all patients examined 
at Mount Popa Jivita Dhana Ahrawja Sangha Hospital 
over a period of three weeks in January–February 2006 by 
three ophthalmic surgeons. Six hundred fifty consecutive 
patients attending clinics were recruited and examined. 
All of them underwent general medical and ophthalmic 
interview. The patients came from throughout the district 
or province. The following parameters were documented: 
age, best-corrected visual acuity (BCVA), refraction in cases 
suspected to have refractive errors, full eye examination, and 
intraocular pressure (IOP) using a Schiötz tonometer.
BCVA and IOP measurements were performed by the 
local ophthalmic technicians who were trained in an informal 
training school established by trained Australian nurses. 
Mount Popa Jivita Hospital has two operating microscopes, 
a slit-lamp microscope, and a YAG laser which was used also 
for routine eye examination. The operating theatre is stocked 
with poly(methyl methacrylate) intraocular implants.
Visual acuity (VA) was measured using the Snellen’s 
illiterate E chart. If the VA was less than 3/60, each eye 
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was assessed for ability to perceive light. Pinhole VA was 
assessed and those who improved were refracted. Anterior 
segment examination was performed by slit lamps. The 
pupils were dilated except where inappropriate (for example, 
phthisis bulbi, large central corneal opacity precluding view 
of the fundus, advanced cataract, narrow angle closure 
glaucoma suspected). An ophthalmologist determined the 
cause of visual impairment. The cause of visual loss was 
recorded using the anatomical and etiological classification 
in the form.
One definite cause of visual loss was determined in either 
eye.21,22 Any required therapeutic interventions were recorded 
and performed within two days. Spectacles were prescribed 
for those with refractive errors. Procedures included cataract 
extraction, peripheral iridotomy pterygium excision, enucle-
ation and eyelid malposition corrective surgery. Informed 
consent was obtained from each patient preoperatively. 
Patients requiring general anesthesia were referred to eye 
clinics of tertiary healthcare institutions in Mandalay.
Definitions of visual loss was classified according 
to the WHO categories of visual impairment (Distance 
best-corrected visual acuity 3/60 or central visual 
field 10 degrees in the better eye).6 Accordingly, vision 
loss was categorized as visual impairment (VI 6/18–6/60), 
severe visual impairment (SVI 6/60–3/60) and blindness 
(BL 3/60–NLP).
Avoidable blindness included conditions that are amenable 
to primary prevention by early diagnosis or treatment 
(for example, by measles and rubella immunization) and those 
that are treatable (such as cataract removal). Data collected 
were entered into an IBM-compatible computer from where 
frequency charts and distributions were generated.
statistical analysis
Student’s t-test was used for continuous variables using SPSS 
software (v. 12; SPSS Inc. Chicago, IL, USA). Probabilities 
of less than 5% were considered statistically significant.
Results
In 650 patients who were examined, 105 (16.2%) were 
children (ages 1–18). There were 334 (51.4%) females 
and 316 (48.6%) males. The population mean or median 
age was 49.0 years (range 1–99 years, standard deviation 
[SD] ± 20.6). Fourteen children (13.3%) were aged 1–6 years, 
45 (42.9%) were aged 7–12 years, and 46 (43.8%) were aged 
13–18 years.
Figure 2 The summit of Mount Popa. The villages are at the bottom of the mount.Clinical Ophthalmology 2009:3 416
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Five hundred thirty-one eyes of the total 1,300 eyes 
(40.8%) had any visual impairment (VA6/18 or less) and 
378 eyes (29.1%) had SVI/BL (VA of 6/60 or less). Among 
the 105 children, 40 eyes (38.1%) of 36 children (average 
age 15.3 ± 13.3) had VI/SVI/BL. Cases corrected by refrac-
tion were excluded from the VI/SVI/BL list. Two hundred 
sixteen patients (33.2%) had bilateral VI/SVI/BL and four 
were children (3.8%). Nineteen patients (2.9%) had bilateral 
no light perception.
The distribution of the visual acuities is shown 
in Table 1.
Anatomical causes of visual loss (Table 2)
Lens
Cataract was the single most common cause of SVI/BL with 
288 cases (54.2%) in all, and in 10 cases of children (25%) 
with SVI/BL. Seven cataract cases (2.4%) were associated 
with subluxation of the lens (Figure 4), four cases (1.4%) 
followed trauma, and 162 (56.3%) were graded as mature 
or hypermature cataract. Fifteen cases (5.2%) were posterior 
capsular opacification following extracapsular cataract 
extraction. Seven eyes (70%) of the children with cataract 
had traumatic cataract, and three (30%) had congenital 
cataract.
glaucoma
A total 123 eyes had any type of glaucoma. The average 
age is 58.7 ± 19.1 (range 9–99 years), and the average 
IOP was 29.8 ± 17.1 mm/Hg. Fifteen eyes had previous 
trabeculectomy. VI/SVI/BL secondary to glaucoma was 
found in 84 eyes (15.8%), and in four children (10%). Primary 
open-angle glaucoma was found in 52 (62%), and the rest 
had secondary glaucoma.
Cornea
Corneal scarring accounted for visual loss in 78 patients 
(14.7%), and 10 of them were children (25%). Nineteen cases 
(24.3%) were congenital corneal pathology, and 59 (75.6%) 
were acquired. Of the acquired cases 23 (29.5%) were 
following trachoma (Figure 5), 14 (17.9%) followed trauma 
(Figure 6), 10 (12.8%) were post-corneal infections, six (7.7%) 
were associated with glaucoma, four (5.1%) were related to 
pterygium, and two (2.6%) were for unknown reasons.
Figure 3 A patient with cataract is taken to theatre for cataract operation. her right 
eye is prepared by retrobulbar anesthesia.
Table 1 WhO categories of vision among the children
WHO category Level of vision Right eye (n) Left eye (n) Total eyes n (%) Total n of patients (%) Children n (%)
1. No impairment 6/6–6/18 370 399 769 (59.2%) 284 (43.7) 65 (61.9%)
2. Visual impairment 6/18–6/60 77 76 153 (11.8%) 99 (15.2) 8 (7.6%)
3.   severe visual 
impairment
6/60–3/60 45 71 116 (8.9%) 95 (14.6) 7 (6.7%)
4. Blind 3/60–LP 94 62 156 (12%) 101 (15.6) 14 (13.3%)
5. Blind NLP 65 41 106 (8.2%) 71 (10.9) 11 (10.5%)
Total 650 650 1300 650 (100) 105
Abbreviations: LP, light perception; NLP, no light perception; WhO, World health Organization.
Table 2 Anatomical sites of abnormality leading to visual impairment
Anatomical site  All patients 
(n of eyes)
% of eyes  Ages 1–18 
n (%)
Cataract (Lens) 288 54.2% 10 (25%)
glaucoma 84 15.8% 4 (10%)
Cornea 78 14.7% 10 (25%)
Whole globe 39 7.3% 11 (27.5%)
Retina 25 4.7%
Amblyopia 10 1.9% 4 (10%)
Uvea 4 0.8% 1 (2.5%)
Orbit/tumor 2 0.4%
Optic nerve 1 0.2%
Total 531   40Clinical Ophthalmology 2009:3 417
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Whole globe
Thirty-nine patients had whole globe lesions, 11 of them 
in children. Twelve (30.7%) had congenital developmental 
anomalies, and 27 (69.3%) had acquired anomalies: 
seven with viral etiology, 11 following eye injury, four 
following eye infection/inflammation, and four following 
post-intraocular operation (cataract/glaucoma).
Retina
Twenty-five (4.7%) eyes had VI secondary to retinal cause. 
Eight eyes had age-related macular degeneration, and six 
had a picture of retinitis pigmentosa (RP). A similar fundus 
presentation may be a result of Quinine toxicity which 
presents very similar to RP.23
Six had retinal changes secondary to diabetes mellitus, 
three had had retinal detachment, and two had retinal 
hemorrhage of unknown etiology.
Amblyopia
We could find only six adults (1.1%) with VI/BL secondary to 
strabismic amblyopia. There were four children (3.8%) with 
refractive ambyopia, two of them with dense hypermetropic 
aniosometropia of hand movements VA, and two with 
myopic anisometropia. One patient had occlusive bilateral 
amblyopia secondary to ptosis.
Causes of VI by age groups using etiological classification 
are summarized in Table 3.
Table 4 shows the distribution of avoidable blindness. 
9.4% of the SVI/BL was preventable, 81.1% was treatable, 
and total of 90.4% was avoidable.
Discussion
Cataract is an increasingly common cause of global 
blindness, particularly in developing countries with an 
aging population and insufficient health care resources. The 
profile of cataract patients in Rangoon has been described, 
and senile form was the commonest. However, it has not 
been documented in the rural areas with no modern facility 
available.24 Seventy percent of Myanmar’s population live 
in rural areas and at least 25% of the population live below 
the UN poverty line.25 The National health Plan recognizes 
the right to sight in the VISION 2020 program, one of the 
goals of which is to reduce the blindness rate in Myanmar to 
less than 0.5%. Cataract removal and increasing the quality 
of services of cataract removal, along with development 
Figure 4 Bilateral lens sublaxation in a 14-year-old patient.
Figure 5 Bilateral severe corneal scarring and left symblepharon in a 45-year-old. The 
etiology is most probably infectious in origin (trachoma).
Figure 6 A 31-year-old man, three years after third degree face burn. he was neglected 
and had no medical treatment for his bilateral lagophthalmus, right missing lower lid, 
left lower lid ectropion which resulted with chronic conjunctival inflammation and 
corneal scarring.Clinical Ophthalmology 2009:3 418
Nemet et al Dovepress
submit your manuscript | www.dovepress.com
Dovepress 
of the human and technical resources are key strategies in 
achieving that goal.26
Age-related cataract is the leading cause of blindness in 
Asia and has been documented in rural Myanmar.2,4,27 Similar 
to our findings, cataract was the leading cause of both blind-
ness and low vision, accounting for approximately two thirds 
of the visual impairment in the MES. The prevalence of any 
cataract including operated eyes was 40.39%, and cataracts were 
strongly associated with increasing age, and are more common 
in those with lower education and lower body mass index.8
In our series, cataract was also the main reason for 
blindness. Most of the patients had mature or hypermature 
cataract, and considering the simple operating facility 
(a microscope with a simple lens system, lack of phaco-
emulcification) shallow anterior chambers and deep located 
eyes all make this operation more difficult. The prevalence 
of PXF in the Burmese population is greater than previously 
reported in other East Asian populations. Increasing age and 
IOP are the strongest predictors of PXF, and it is associated 
with cataract, occludable angles and blindness.7
Glaucoma is recognized as the second most common 
cause of blindness worldwide, disproportionately affecting 
women and Asians, and is expected to afflict 8.4 million 
people by 2010.27,28 The principal reasons for the increase in 
global glaucoma blindness relate to the aging population in 
both developed and developing countries and the inadequate 
detection and treatment of the disease. It is well recognized 
that primary angle-closure glaucoma (PACG) is generally 
more common in people of Asian extraction compared with 
other ethnicities.29,30
In the MES, glaucoma caused 17% of the nonrefractive 
blindness. It is in accordance with our 15.8% of visual impair-
ment associated with glaucoma. The prevalence of glaucoma 
in the MES of any category in at least one eye was 4.9%. 
The overall prevalence of PACG was 2.5% and of primary 
open-angle glaucoma (POAG) was 2.0%. PACG accounted 
for 84% of all blindness due to glaucoma, with the majority 
due to acute angle-closure glaucoma.
PACG was associated with increasing age, axial myopia, 
and IOP. It had a more devastating affect on vision than 
primary open-angle glaucoma and was accounted for 84% 
of all blindness due to glaucoma, with the majority due 
to acute angle-closure glaucoma.2 POAG in this Burmese 
population was associated with increasing age, axial myopia, 
and IOP.14,16
The prevalence of preglaucomatous angle-closure 
disease (primary angle-closure suspects and peripheral 
anterior synechiae) in this population was 5.7% and 1.5%, 
respectively.15 The central corneal thickness in this Burmese 
population was significantly associated with IOP and spheri-
cal equivalent.9
Trachoma has been a major cause of blindness for many 
centuries. It has led to conjunctivitis, cicatricial lid changes, 
and corneal opacity among populations who have been 
socioeconomically disadvantaged and those who have been 
exposed to hot, dry, and dusty environments without adequate 
access to water and facial hygiene. The socioeconomic and 
climatic conditions of central Burma, also known as a “dry 
zone,” make it a suitable environment for high rates of active 
trachomatous inflammation and subsequent blindness.17
Although its prevalence in certain areas is declining, 
trachoma continues to account for at least 3.6% of world 
blindness.27,31 At present trachoma is still the world’s leading 
infectious cause of blindness.32 It is estimated by WHO that at 
present there are 146 million people worldwide with trachoma. 
Ten million suffer from trichiasis and need surgery to prevent 
corneal blindness from developing, and another 4.9 million 
are totally blind from trachomatous corneal scarring.33,34
Table 3 Causes of visual impairment by age groups using etiological 
classification
   Etiological  
category
All  
(n)
Ages  
1–18 (n)
Congenital intrauterine factor 33 8
hereditary factor 19 4
Developmental Childhood factor 22 6
Adulthood Cataract 276* 5
glaucoma 84
Trauma 30 11
Trachoma 25
Viral/infection 21 4
Unknown 16 2
Uveitis 4
  Total 531 41
Note: *Lens opacity postcataract operation = 15.
Table 4 Causes of avoidable blindness among patients
  Etiology No. of patients
Preventable causes Viral/infection 15 (2.8%)
Trauma 30 (5.6%)
Treatable causes Cataract 276 (52.0%)
glaucoma/Buphthalmos 84 (15.8%)
Corneal opacity 75 (14.1%)
Total avoidable    480 (90.4%)Clinical Ophthalmology 2009:3 419
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Trachoma in Myanmar has been known to be a problem 
for years. However, Myanmar has had a Trachoma Control 
Program (TCP) in operation since 1964.35
Surgery, antibiotics, facial cleanliness, and environmental 
change strategy by the involvement of the WHO not only has 
proven effective in reducing the prevalence of active infec-
tion and potentially blinding trachoma-related trichiasis and 
corneal opacity (CO), but also has been accompanied by a 
decline in the incidence of trachoma-related blindness and 
visual impairment.35,36
In the Kyaw’s report from 1978, the prevalence of active 
disease in rural Myanmar ranged from 29.4% to 38.4%.36 
The recent reported prevalence population prevalence of 
trachomatous trichiasis and CO in the MES was relatively low 
(2.6%).17 Our result show a relatively low incidence of visual 
impairment associated with trachoma: twenty five eyes (4.7%). 
We could recognize only 20 suspected cases of new trachoma 
and prescribed tetracycline ointment for those patients.
The significant improvement is attributed to the success of 
the Burma Trachoma Control Program and demonstrates the 
need for such a program to remain an integral part of public 
health care and community health services to further dimin-
ish the prevalence of this condition. However, the trachoma 
program in Myanmar does not cover the entire country as 
much of the government health service does not reach into 
the ethnic-held areas of Myanmar.
Corneal disease, notably trauma and infection in 
developing countries has only recently been recognized as 
a ‘‘silent epidemic’’.37 In 1992, Thylefors drew attention 
to the fact that trauma is often the most important cause of 
unilateral loss of vision in developing countries and that up 
to 5% of all bilateral blindness is a direct result of trauma.38 
Findings suggest that corneal ulceration may be much more 
common in developing countries than previously recognized, 
usually associated with agricultural work and that epidemics 
may currently be occurring on a global scale.39 Most of the 
population in Myanmar are farmers working the field with 
primitive instrumentation and no awareness of protection. 
Twenty-seven of the screened patients (5.1%), had trauma 
responsible for varying degrees of visual loss. These problems 
call for respectively prevention and early treatment. Auxiliaries 
moving through communities can be an effective first line of 
defense.
Measles can also precipitate severe vitamin A deficiency, 
resulting in increased systemic morbidity, mortality, corneal 
ulceration, and blindness.
Vitamin A deficiency remains an important cause of 
ocular morbidity among patients with chronic liver disease 
and lipid malabsorption, and is a major cause of blindness 
in developing countries children who receive vitamin A 
supplements to protect their eyes are also less susceptible to 
diarrhea and measles.40
In the MES, age-related macular degeneration was 
responsible for one case of bilateral blindness. It is relatively 
uncommon in this population, a finding consistent with 
other studies in developing regions, similar to our study 
findings.2,41
The prevalence of pterygium in central Myanmar in the 
MES was high: in either eye, it was 19.6% and of bilateral 
pterygium 8.0%. The risk of developing this condition 
increases with outdoor occupation. Pterygium in this 
population is associated with 0.4% of binocular visual impair-
ment and 1.0% of visual impairment in a least one eye.13
Figure 7 A 21-year-old male with bilateral severe corneal opacity related to measles 
infection. his vision is bilateral with no light perception.
Figure 8 A 18-year-old male with left microphthalmus related to congenital rubella 
infection. Clinical Ophthalmology 2009:3 420
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We did not consider refractive error as a cause for VI, 
unless it was not correctable.
In the MES, uncorrected refractive error caused 
28.6% of the presenting blindness. Spectacles are not 
available in the Mount Popa region and they carry socially 
undesirable connotations. Community programs are 
needed that can detect uncorrected refractive error, can 
educate villagers about availability and affordability, 
and can alter self-image agendas regarding the wearing 
of spectacles.2
The prevalence rates of myopia in MES were higher than 
those found in other Asian regions and are likely to contribute 
to visual impairment. The mean refractive error in the MES 
was 1.3 diopters (D), and the prevalence of myopia of 0.5 D 
and myopia of 1.0 D were 51.0% and 42.7%, respectively. 
Myopia of 6.0 D occurred in 6.5% of subjects, hypermetropia 
of 1.0 D occurred in 15%, and astigmatism worse than 1.0 
D occurred in 30.6%. Anisometropia of 1.0 D or more was 
35.3% of subjects and severe anisometropia of 2.0 D or 
more was present in 18.9%. The higher rates of myopia and 
anisometropia in this population was attributed to a higher 
incidence of cataract.2,10,12
Myopia and cataract, but not increasing age, are the 
potential risk factors of anisometropia in this population.10
The current study has several limitations. The study 
is a summary review of our clinical records, but it is not 
a population-based epidemiology study. The population 
of Myanmar is multiethnic. Since the patients came from 
throughout the district or provinces they could belong to 
different ethnics with more than one hundred minority 
groups in the area. As a result of the lack of common 
language we couldn’t get a profile regarding ethnicity. 
It is reasonable that different ethnic groups present different 
ocular pathologies.
Because of logistical constraints, and the lack of more 
ophthalmologists, we could not make refraction available 
to the patients. Corrected vision was taken as pinhole vision 
using a multifenestrated occluder. It is likely that a subjective 
refraction would have improved a percentage of subjects 
further. As a result, a percentage of participants are likely to 
have been wrongly categorized with nonrefractive causes of 
VI. Thus, the current study overestimates the WHO grades 
of VI.
Using the monastery system, the surgical needs of 
cataract or trachoma and the laser requirements in glau-
coma can be met by regional centers which are suitably 
equipped, provided that these services are affordable for 
the poor. Some strategies for the control of blindness in 
patients are already being implemented. Since so many 
cases are treatable, and some are also preventable, vision 
screening in schools and villages in rural regions in Myan-
mar are required. The challenge is to ensure that the control 
of blindness will be available also to the majority of the 
population with no access to any medical service. It seems 
that a lot more work should be invested in Myanmar in order 
to help many VI cases.
To conclude, VI is still significant in Mount Popa region. 
Lack of resources, cost, remoteness, lack of awareness of 
available treatment, fatalism, and fear of surgery are some 
possible explanations. Measures to reduce blindness include 
more skilled ophthalmologists and optometrists in this region, 
population education, and subsidies for those who cannot 
afford ophthalmic service and surgery.
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